Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; Hatom completeness 93%; disorder in solvent or counterion; R factor = 0.043; wR factor = 0.167; data-to-parameter ratio = 12.0.
The asymmetric unit of the title compound, (C 6 H 9 N 2 )-[Co(C 7 H 3 NO 4 )(C 7 H 4 NO 4 )]ÁC 7 H 5 NO 4 Á3H 2 O, contains one (6-carboxypyridine-2-carboxylato)(pyridine-2,6-dicarboxylato)-cobaltate(II) anion, one phenylhydrazinium cation, one pyridine-2,6-dicarboxylic acid molecule and three uncoordinated water molecules, part of which are disordered. The Co II ion is coordinated by a pyridine-2,6-dicarboxylate ion and a 6-carboxypyridine-2-carboxylate ligand almost perpendicular to each other [the angle between the least-squares planes is 87. 38 (4) ] and is surrounded by two O atoms and two N atoms in the equatorial plane and two O atoms in axial positions, resulting in a distorted octahedral coordination geometry. There is an extensive three-dimensional network of O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds, which link the components.
Related literature
For related cobalt, copper and cadmium complexes containing 2,6-dicarboxylato ligands, see: Aghabozorg et al. (2008) ; Aghabozorg et al. (2009) ; Moghimi et al. (2002) . For an isotypic series of five related M(II) complexes, see: MacDonald et al. (2004) . For the supramolecular chemistry and crystal structures of five bis(imidazolium 2,6-pyridinedicarboxylate)M(II) complexes, see: MacDonald et al. (2000) .
Experimental
Crystal data (C 6 Table 1 Selected bond lengths (Å ).
Table 2 Hydrogen-bond geometry (Å , ). (Aghabozorg et al. 2008 (Aghabozorg et al. , 2009 Moghimi et al., 2002; MacDonald et al., 2004 MacDonald et al., , 2000 .
In the title compound (I), Fig. 1 , the metal ion Co II is six-coordinated by two pyridine-2,6-dicarboxylate ligands, with -2 and -1 negative charges (Table 1 ). Both ligands are tridentate and the coordination sphere around the cobalt is a distorted octahedral with the N-Co-N angle equal to 177.68 (9)°. The angle between the least-squares plane of the non-H atoms of the two ligands is 87.38 (4)°. Each complex of total charge -1 is accompanied in the asymmetric unit cell by one phenylhydrazinium ion as a counter ion, a neutral pyridine-2,6-dicarboxylic acid molecule and three water molecules. In the cation the terminal N4 is deviated by 1.188 (3)Å from the C22-C27 plane. The bond angle sum around N5 is 327°, indicative of a sp 3 hybridization for this atom. There is an extensive three-dimensional network of H-bonds linking the molecules and ions together. Water O13 links the cobalt complexes along the b axis and water O14 links the cobalt complexes along the a axis. The neutral acidic molecule is H-bonded to the complex and the cation shares the NH and NH 3 hydrogen atoms with two symmetry related complexes and the neutral acid molecule (Table 2 and Fig. 2 ).
From a solution of phenylhydrazine (0.4 mmol) and of pyridine-2,6-dicarboxylic acid (0.4 mmol) in THF (30 ml), a white precipitate was obtained. By mixing the precipitate with cobalt (II) nitrate (0.2 mmol) in water (25 ml), brown crystals of the title compound were obtained after allowing the mixture to stand for 2 weeks at room temperature.
Refinement
The occupancy of water O atoms, O15 and O16, refined to near 50%, so that at the final stages of refinement the sum of their occupancies was set to one. H atoms bound to C atoms were placed at calculated positions and were treated as riding on the parent atoms with C-H = 0.93 Å (aromatic) and 0.98 Å (CH) and with U iso (H) = 1.2 U eq (C). H atoms of water molecules O13 an O14 were located in a difference Fourier map and refined as riding with O-H = 0.85 (1) Å, H-H = 1.34 (1) Å and U iso (H) = 1.5Ueq(O). The H atoms of the remaining water molecule disordered over two sites could not be located. H atoms of hydroxyl and hydrazinium groups were located in a difference electron density map but O-H were refined using AFIX 147 and NH 3 H atoms using AFIX 137 in SHELXL97. The coordinates of H atom attached to N5 were freely refined, U iso (H5) = 1.2 U eq (N5).
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Figures Fig. 1 . ORTEPII (Johnson, 1976) plot of the title compound. Displacement ellipsoids are drawn at the 50% level. Fig. 2 . Packing of the molecules in the unit cell showing the H-bonds as dashed lines. H atoms not involved in H-bonding were omitted for clarity. Also omitted were the disordered water O atoms.
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